Common side-effects of AZT include nausea, vomiting, headache, dizziness, fatigue, weakness and muscle pain. Other side-effects occasionally reported from AZT include rashes, severe muscle pain and inflammation, nausea, insomnia, nail discoloration, and kidney disorders. These toxicities are more severe and more common in people with damaged immune systems. [4] Medicines to control nausea and headache can be prescribed before starting AZT. The side-effects of AZT are most likely to occur during the early weeks of treatment. AZT may damage the bone marrow, the substance in the body which produces blood cells. People with more advanced HIV infection are more likely to suffer blood deficiencies such as anemia (low levels of red blood cells) or neutropenia (low levels of neutrophils, a type of white blood cell). In combination with other risk factors for anemia, such as other medications and opportunistic infections, taking AZT may result in more severe side-effects. [5, 6] Most of the side effects are caused by the azid group (N 3 ). [7] [8] [9] [10] Therefore, many of researchers are having some spectacular success at the moment (1999) against HIV and AIDS by using a combination of AZT. [11] [12] [13] [14] [15] [16] [17] [18] A much more modified nucleo-
, which is active against AZT-resistant viruses. This drug is based on AZT but the azide group has been replaced by piperine though it is recognizably similar especially in the stereochemistry. [19] The chemical name of piperine ( Figure I 3 . Piperine can be isolated in good yield from ground black pepper, which is made up of 5-9 % of alkaloids that also include piperidine, piperettine and piperanine and comes from the dried fruit of aschanti. [20] The IUPAC name of the studied molecule is 1- The relative stereochemistry around the ribose ring of the nucleosides in DNA and RNA because the bases can be persuaded to cyclize on to the ring in certain reactions. Treatment of deoxythymidine with reagents that make oxygen atoms into leaving groups leads to cyclization by intramolecular S N 2 reaction. The amide oxygen of the base attacks the 3?-position in the sugar ring. This S N 2 reaction has to happen with inversion, proving that the base and the 3?-OH group are on opposite sides of the ribose ring. The cyclized product is useful too. If it is reacted with piperine ion the ring reopens with inversion in another S N 2 reaction and AHE is formed as shown in scheme I. [21] Because of the biological and medical importance of the AHE molecule I have investigated the structural features and electronic properties theoretically in this work.
Method of calculation
The AHE molecule has been investigated theoretically by performing semi-empirical molecular orbital and density functional theory calculations.
Semi-empirical self-consistent-field molecular orbital (SCF-MO) method at Austin Model 1 (AM1) level, [22] within the restricted HartreeFock (RHF). [23] Formalism has been considered to optimize fully the geometry of the AHE molecule in its ground state. Geometry optimization is carried out by using a conjugate gradient method (PolakRibiere algorithm), [24] then the electronic structure of the system has been calculated by applying the density functional theory (DFT) method [25] considering B3LYP exchange-correlation functional. [26, 27] 3-21G basis set [28] has been chosen in the DFT calculations. The SCF convergency is set to 0.001 kcal/mol and the RMS gradient is set to 0.001 kcal/(A o mol) in the calculations. We have performed all the calculations by using the HyperChem-7 packet program, [29] running on Windows XP Workstation in Pentium IV PC.
Results and Discussion
Some molecular information about the system considered are given in Table (I itive ESP regions. These figures shown that oxygen and nitrogen atoms have more negative ESP regions in compare with other atoms. This means that oxygen and nitrogen atoms undergo protonation reaction with acidic reagents. [30] The calculated energies values obtained by different methods (AM1 and DFT) of the system studied as well as the highest occupied and the lowest unoccupied MO (HOMO and LUMO respectively) energies and the interfrontier MO energy gap (LUMO -HOMO energy difference, E) with the lowest and highest level energy values are also given in Table (II). The AHE molecule has a binding energy value of about -7045.7 kcal mol -1 (AM1). On the other hand, the heat of formation of the system studied is exothermic and has the value of about -60.58 kcal mol -1 .The LUMO -HOMO gap of the AHE is about 8 eV by AM1 and 1 by DFT methods.
The resultant dipole moment of the AHE molecule is about 2.6 and 2.3 Debyes by AM1 and DFT methods respectively .This value of dipole moment may be considered as large for such a molecule. [31] This high dipole moment may make the AHE molecule reactive and attractive for the interaction with other systems, in other words the AHE molecule with large dipole moment my be very polar (hydrophilic). This property of AHE makes it an active molecule with its environment that is AHE molecule may interacts with its environment strongly in solution. [32] The infrared spectrum (IR) for the studied molecule calculated according to DFT method is displayed in Figure IV . To best of our knowledge, the experimental spectrum has not been reported in the literature. The range of the vibrational frequencies varies between 290 and 3503 cm -1 . The infrared band intensities vary between 20 and 360 km mol -1 . The principal peaks are as following: The scaled -OH rocking in the range 299-650 cm -1 , several CH 2 rocking in the range 900-1000 cm -1 , the asymmetric stretching of C-C-O in the range 1000-1060 cm -1 , C-O stretching in the range 1100-1200 cm -1 , the O-H and C-H rocking in the range 1300-1425 cm -1 , the -CH 3 wagging in 1400-1550 cm -1 , the stretching C=O in the range 1650 and 1780 cm -1 , the stretching C-H appear in the range 2800-3050 cm -1 , stretching of N-H in the range 3300-3390 cm -1 , finally the O-H stretching in the range 3450-3390 cm -1 . These values could be compared with the peaks obtained for the IR spectra of the parent molecules AZT and Piperine. For example, the 1470 cm -1 peak could be related with the experimental 1495 cm -1 ; the 1513 cm -1 peak could be related with the experimental 1450 cm -1 ; and the 3442 cm -1 peak could be related with the experimental 3390 cm -1 .
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